This article introduces a consistency index for measuring the consistency level of an 4 interval fuzzy preference relation (IFPR). An approach is then proposed to construct an 5 additive consistent IFPR from a given inconsistent IFPR. By using a weighted averaging 6 method combining the original IFPR and the constructed consistent IFPR, a formula is 7 put forward to repair an inconsistent IFPR to generate an IFPR with acceptable 8
Introduction 16
In decision analysis, a decision-maker (DM) is often asked to express his/her 17 preference ratings over objects in a pairwise comparison manner (Dong and Saaty 2014) . 18 The pairwise comparison among criteria or alternatives in the analytic hierarchy process 19 (AHP) (Saaty 1980 ) yields multiplicative preference relations, which constitute the basis 20 to derive criteria weights and rank alternatives. To reflect vagueness in human judgment, 21 many researchers have been paying increasing attention to fuzzy preference relations in 22 recent years (Liu X. et al. 2012; Xia et al. 2013) . 23 An important research topic in this area is to investigate consistency of preference 24 relations. For fuzzy preference relations, distinct transitivity definitions have been put 25 forward, such as additive transitivity, multiplicative transitivity, weak transitivity, max-26 min transitivity, and max-max transitivity (Xu 2007) . Let ( ) ij n n R r   be a fuzzy 27 preference relation, if ij ji r r  is interpreted as the intensity of the DM's preference of the 28 On the other hand, due to complexity and uncertainty in many decision problems, it is 49 hard for a DM to express his/her preference over objects with crisp values (Durbach and 50 Stewart 2012; Li and Chen 2014; Yu and Xu 2014) . In this case, it is often more natural 51 to use interval fuzzy preference relations (IFPRs). The concept of IFPRs is introduced by 52 Xu (2004) , in which judgment data are given as interval fuzzy numbers to characterize a 53 DM's preference degree or intensity of one object over another. In order to obtain 54 reasonable priority weights, consistency and acceptable consistency of IFPRs have been 55 studied and different methods have been designed for generating priority weights based 56 on IFPRs. For instance, Xu and Chen (2008) an algorithm for deriving priority weights from IFPRs. Wang and Li (2012) 
Some useful properties about likelihood ( ) p a b  are summarized as follows: 132 
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It is obvious that 0 
The following two theorems reveal some useful properties of ˆi j r . 199
defined by (4.1), then 201
Proof. (i) -(iii) can be immediately derived from (4.1) and, hence, the proof is only 206 provided for (iv). 207
follows from (4.1) that 209
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Similarly, from (4.1), one can obtain ˆˆˆˆˆî j jk ki kj ji ik r r r r r r 
Then, 217 
It is apparent that this function satisfies (i), (ii) and (iii). As for (iv), since 260 
where c is defined by (4.2) . 266 ( )) (1 )
where  is a weight with 
Similarly, 343
CI R r r r r r r n n n Based on the aforesaid analyses, the following algorithm is formulated to improve 455 the consistency of an IFPR. 456
Step 10. If 1 k   , go to step 5; otherwise, let
, and go to step 6; 472
Step 11. Output
, ,...,
Step 12. End. 474
Next, it is ascertained that this algorithm will terminate after a finite number of 475
iterations. 476
Theorem 5.4 Assume that ( ) ij n n R r   is an inconsistent IFPR, then a rectified IFPR 477 with acceptable consistency and weak transitivity will be obtained after applying the 478 above algorithm to R for a finite number of iterations. 479
Proof. can obtain a rectified IFPR (6) R  with both weak transitivity and acceptable consistency.
510
The iterative process to improving consistency for the IFPR R is described in Table 1 . 511
It can be seen from Table 1 that (0) (1) (0) (1)
. This is understandable: as the iteration process 513 continues, the consistency level of the resulting IFPR 
